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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a recording 
device that can transmit efficiently internal data. 
SOLUTION: A reception buffer 103 that stores 
temporarily information transmitted from a host 
computer, a record buffer 104 that stores temporarily 
record data generated from information stored in the 
reception buffer, in agreement with the structure of a 
recording head are composed of separate RAMs 
respectively, and with the reception buffer 103 as a dual 
port RAM, even when record data of the recording head 
are transferred from the record buffer 104, and the 
process for storing information transmitted from the 
host computer to the reception buffer 103 is done by 
DMA through a DMA control section 1022. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] The receive buffer which stores temporarily the information which is the 
recording apparatus which records on a record medium by the recording head, and was 
transmitted from said external instrument based on the information transmitted from 
the external instrument, A record data generation means to change the information 
stored in said receive buffer into the record data set by the configuration of said 
recording head. It has the record buffer which stores said record data temporarily, and 
the control means which transmits the record data stored in said record buffer to said 
recording head, and controls record actuation. The recording device characterized by 
constituting said receive buffer and said record buffer by respectively separate storage. 
[Claim 2] The recording device according to claim 1 characterized by said receive buffer 
being a dual port RAM. 

[Claim 3] The recording device according to claim 1 or 2 characterized by having further 
the DMA control means which performs storing in said receive buffer of the information 
transmitted from said external instrument, readrag of the information stored in said 
receive buffer, and the transfer to said recording head of the record data stored in said 
record buffer by DMA. 

[Claim 4] Said DMA control means is a recording device according to claim 3 
characterized by controlling to perform storing in said receive buffer while performing 
the transfer to said recording head. 

[Claim 5] Said DMA control means is a recording device according to claim 3 or 4 
characterized by controlling not to read information stored in said receive buffer while 
performing the transfer to said recording head. 

[Claim 6] A recording device given in any 1 term of claims 1-5 characterized by for said 
recording head having two *or more record components arranged in the predetermined 
direction, making the migration scan of said recording head carry out in said 



predetermined direction and the direction which carries out an abbreviation 
rectangular cross, and recording on said record medium. 

[Claim 7] It is the recording device according to claim 6 characterized by performing the 
transfer to said recording head of said record data for every record data of the amount 
corresponding to one scan of said recording head. 

[Claim 8] Said recording head is a recording device given in any 1 term of claims 1-7 
characterized by being the ink jet recording head which records by breathing out ink. 
[Claim 9] Said recording head is a recording device according to claim 8 which is the 
recording head which carries out the regurgitation of the ink using heat energy, and is 
characterized by having the heat energy conversion object for generating the heat 
energy given to ink. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the recording device which 
records on a record medium by the recording head about a recording device based on the 
information transmitted from the external instrument.^ 
[0002] 

[Description of the Prior Art] For example, the serial recording method which records 
while carrying out the both-way scan of the information on the alphabetic character for 
which it asks, an image, etc. in the feed direction of record media, such as a form, and 
the right-angled direction as an information output unit in a word processor, a personal 
computer, facsimile, etc. in the recording device which records on sheet-Uke record 
media, such as a form and a film, is cheap, and, generally the miniaturization is widely 
used from which easy point. 

[0003] In such a recording apparatus, sequential storing of the control command and 
record data which were transmitted from the host computer is carried out at the storage 
section (RAM) once called a receive buffer. And reading appearance is carried out one by 
one from a receive buffer, analysis of data is performed, if it is control command, 
according to the command, control in connection with a recording apparatus and setting 
out of record data will be performed, and if it is record data, sequential storing will be 
carried out in the format doubled with the storage section called a print buffer at the 
configuration of a recording head. 

[0004] The receive buffer and the print buffer are prepared in order to prevent that the 
transmission speed of a path serves as a neck and the processing speed of the whole 
eqidpment falls in the case of data transfer, and they are usually prepared on the same 
RAM divided into some area for every function. 

[0005] Moreover, in the case of record processing, access to RAM generates frequently 



storing in a receive buffer, the transfer to a print buffer from a receive buffer, the 
transfer to a recording head jfrom a print buffer, etc. If CPU is made to perform these 
transfer processings of all, the latency time will occur also from a host computer to data 
transfer, sharp lowering of a throughput will be caused, and the performance as a 
recording device will fall. Therefore, the great portion of these data transfer processing 
is constituted so that it may be carried out by DMA, so that the load of CPU may be 
mitigated. 

[0006] For example, the data transmitted from the host computer are stored in a receive 
buffer by DMA. Although read out from a receive buffer is performed by CPU for every 
byte, if it is recognized from the following data by the control command by which 
reading appearance was carried out that it is an image data, read out from a receive 
buffer will be performed by DMA, and storing in a print buffer will also be performed by 
DMA. Although the image data stored to compensate for the configuration of a 
recording head is transmitted to a recording head, reading appearance of it is carried 
out by DMA from a print buffer also at this time, and it is outputted to a recording head 
according to the regurgitation timing of a recording head. 
[0007] 

[Problem(s) to be Solved by the Invention] Thus, even when DMA performs data 
transfer, two data transfer cannot be performed simultaneously but the following 
inconvenience arises. 

[0008] Other DMA cannot be generated when DMA which stores in a receive buffer the 
data transmitted from the host computer has occurred. When the storing DMA in a 
print buffer from a receive buffer has occurred similarly, DMA which stores received 
data, and DMA which performs the transfer to a recording head cannot be generated. 
[0009] However, since it is prescribed by the timing of a recording head of operation, 
DMA which performs the transfer to a recording head is given top priority. Therefore, 
when DMA to a recording head has occurred, the storing DMA in a receive buffer and 
read-out DMA from a receive buffer will be kept waiting. 

[0010] Thus, if storing processing of received data is often kept waiting, system-wide 
performance will fall as a result. 

[0011] Moreover, 300dpi, 360dpi, 600dpi, 1200dpi, and high-resolution-izing of the 
resolution of a recording device are being enhanced in recent years. On the other hand, 
although the number of nozzles of a recording head also has the thing of various 
configurations, such as 64 pieces and 128 etc. pieces, in order to attain high-speed 
record, it is in the inclination whose number of nozzles increases. The amount of data 
which a recording apparatus processes is increasing by leaps and bounds with the 



increment in the high resolution of such recording density, and the nxunber of nozzles of 
a recording head. 

[0012] For example, if record section width of face of a form is made into 8 inches when 
recording on the form of A4 in the resolution of 600dpi using the recording head which 
has 128 nozzles, the amount of data required of the scan of one recording head will 
become 76800 bytes. Record resolution goes up with 1200dpi or 2400dpi, and when the 
number of nozzles of a recording head moreover increases, improvement in the speed of 
the processing in a recording device is needed increasingly. 

[0013] Therefore, since the data transfer processing inside a recording apparatus serves 
as a neck as high-resolution-izing and improvement in the speed of a recording rate 
progress, the recording apparatus which can perform these data transfer more 
efficiently is demanded. 

[0014] This invention is made in view of the above situations, and it aims at offering the 

recording device which can perform internal data transfer efficiently. 

[0015] 

[Means for Solving the Problem] In order to attain the above-mentioned object the 
recording device of this invention The receive buffer which stores temporarily the 
information which is the recording apparatus which records on a record medium by the 
recording head, and was transmitted from said external instrument based on the 
information transmitted from the external instrxunent, A record data generation means 
to change the information stored in said receive buffer into the record data set by the 
configuration of said recording head, It has the record buffer which stores said record 
data temporarily, and the control means which transmits the record data stored in said 
record buffer to said recording head, and controls record actuation, and said receive 
buffer and said record buffer are constituted by respectively separate storage. 
[0016] If it does in this way, while having transmitted record data to the recording head 
from the record buffer, the information transmitted to the receive buffer from the 
external instrument is storable. Therefore, while internal data processing is accelerated, 
the time of delivery of the information from an external instrxmient is shortened, and 
the throughput of the whole equipment improves. 
[0017] 

[Embodiment of the Invention] With reference to an accompanying drawing, the 
suitable operation gestalt of this invention is explained to a detail below. 
[0018] Drawing 4 is the appearance perspective view showing the outline of the 
configuration of the ink jet recording device IJRA which is the gestalt of typical 
operation of this invention. In drawing 4 , the carriage HC engaged to the spiral slot 



5004 of a leading screw 5005 which is interlocked with the forward counterrotation of a 
drive motor 5013, and is rotated through the driving force transfer gears 5009-5011 has 
a pin (un-illustrating), is supported by the guide rail 5003, and carries out both way 
migration of an arrow head a and the direction of b. The recording head 109 and the one 
apparatus ink jet cartridge IJC which built in the ink tank IT are carried in Carriage 
HC. 

[0019] 5002 is a paper bail plate and presses the record form P to a platen 5000 covering 
the migration direction of Carriage HC. 5007 and 5008 are photo couplers and are a 
home -position detector for checking existence [ in this region of the lever 5006 of 
carriage ], and performing a hand-of-cut switch of a motor 5013 etc. 
[0020] 5016 is the member which supports the cap member 5022 which caps the front 
face of a recording head 109, and 50.15 is the aspirator which attracts the inside of this 
cap, and performs attraction recovery of a recording head through the opening 5023 in a 
cap. 5017 is a cleaning blade, 5019 is a member which makes this blade movable at a 
cross direction, and these are supported by the body support plate 5018. It cannot be 
overemphasized that not this gestalt but a well-known cleaning blade can apply a blade 
to this example. 

[0021] Moreover, 5021 is a lever for starting attraction of attraction recovery, it moves 
with migration of the cam 5020 which engages with carriage, and migration control is 
carried out by the transfer devices in which the driving force from a drive motor is 
well-known, sucH as a clutch switch. 

[0022] When carriage comes to the field by the side of a home position, it is constituted 
so that a request can be processed according to an operation of a leading screw 5005 in 
those response locations, but if it is made to operate to well-known timing about a 
request, each can apply these capping, cleaning, and attraction recovery to this example. 
[0023] In addition, when these ink tank IT and a recording head 109 are constituted 
disengageable and ink is lost, you may enable it to exchange the ink tank IT, although it 
is formed in [ the ink tank IT and a recording head 109 ] one as mentioned above and 
the exchangeable ink cartridge IJC may be constituted. 

[0024] Drawing 5 is the appearance perspective view showing the configuration of the 
ink cartridge IJC with disengageable ink tank and head. An ink cartridge IJC has the 
ink tank IT and a disengageable recording head 109 in the location of Borderline K, as 
shown in drawing 5 . When this is carried in an ink cartridge IJC at Carriage HC, the 
electrode (un-illustrating) for receiving the electrical signal supplied from Carriage HC 
side is prepared, by this electrical signal, a recording head 109 drives as mentioned 
above, and ink is breathed out. 



[0025] In addition, in drawing 5 , 500 is an ink delivery train. Moreover, in order to hold 
ink on the ink tank IT, the shape of a fiber and a porous ink absorber are formed, and 
ink is held by the ink absorber. 

[0026] Drawing 3 is the block diagram showing the control configuration of this 
operation gestalt. CPU which performs the host computer with which 100 sends data to 
a recording apparatus in drawing 3 , actuation [ in / in 101 / this equipment ], and 
processing, and 102 are ASIC which consists of a DMA control section 1022 which 
manages the control for generating the interface control section 1021 and DMA which 
receive the record data which perform communications control among external 
instruments, such as a host computer, and are sent from a host computer. 
[0027] As memory used with this operation gestalt, there are RAM 103 and 104 and 
ROM105, and 103 is RAM used as a receive buffer for storing received data temporarily, 
and is constituted from this operation gestalt by the dual port RAM. 104 is RAM used as 
a print buffer which stores temporarily the print data corresponding to the scan of one 
recording head, and 105 is ROM which stores various data, such as a control program, a 
character font, etc. of CPUIOI. 

[0028] The CR actuator 106 which consists of carriage Motor Driver and a carriage 
motor as a **** actuation configuration, and the LF actuator 107 which consists of 
paper feed Motor Driver and a paper feed motor are in record, and conveyance of the 
record medium to the direction which intersects perpendicularly with a scan and this 
scanning direction of a recording head is controlled , according to the control signal 
supphed to each driver from CPUlOl, respectively. 

[0029] Moreover, once 108 latches the record data stored in RAM104 by the DMA control 
section 102 according to the control signal supplied from CPUlOl, it is a head actuator 
which transmits to a recording head, and 109 is a recording head which carries out the 
regurgitation of the ink to a record medium according to the signal sent from the head 
actuator 108. 

[0030] Next, the flow of the signal in this operation gestalt is explained with reference to 
drawing 1 . The received data from a host computer are inputted into the interface 
control section 1021 in ASIC102. In the interface control section 1021, the received data 
and DMA request signal which were latched to the DMA control section 1022 are 
outputted in order to store the received data from a host computer in a receive buffer 
103. 

[0031] In the DMA control section 1022, the storing address of a writing place, the light 
signal for writing in, and received data are outputted to a receive buffer 103 according 
to the DMA request from the interface control section 1021. The interface control section 



1021 and the DMA contarol section 1022 repeat this processing, and store received data 
in a receive bxiffer 103 one by one. At this time, whenever received data are stored, the 
writing place address is updated. 

[0032] On the other hand, read out from a receive buffer 103 is performed by access of 
CPUIOI. CPUlOl analyzes the received data stored in the receive buffer 103, when it 
judges with data being an image data, interrupts read-out by CPU access, and outputs 
the DMA request of received-data read-out to the DMA control section 1022 from 
CPUIOI. 

[0033] In the DMA control section 1022, reception of the DMA request from CPUIOI 
outputs the read-out address of a receive buffer, and the lead signal for reading data to 
tlie lead side of a receive buffer 103. The data by which reading appearance was carried 
out from the receive buffer 103 are inputted into the DMA control section 1022, and are 
transmitted to a print buffer 104. In the case of the transfer to a print buffer 104, the 
writing place address of a print buffer, a light signal, and an image data are outputted 
to 104 print buffers. 

[0034] The data transmitted to the print buffer 104 from the DMA control section 1022 
are stored for every amoimt of data corresponding to one scan to compensate for the 
configuration of a recording head. When the amount of data corresponding to one scan is 
stored, CPUIOI outputs CR driving signal to the CR actuator 106, and the migration 
scan by the recording head 109 is made to start. And the DMA request for making data 
transmit to a recording head 109 from a print buffer 104 in accordance with the 
recording start timing set up beforehand is outputted to the DMA control section 1022. 
[0035] In the DMA control section 1022, according to the ink regurgitation timing of a 
recording head 109, the print buffer read-out address and a lead signal are outputted to 
a print buffer 104 so that data may be transmitted to a recording head 109 from a print 
bxxffer 104. The data by which reading appearance was carried out are outputted to a 
recording head 109 as heat data through the DMA control section 1022 from a print 
buffer 104. * ' 

[0036] After repeating the above processings, transmitting the heat data corresponding 
to all record data to a recording head 109 and completing record, CPUIOI outputs stop 
instruction to the CR actuator 106, outputs the directions which discharge a record 
medium to the LF actuator 107, and a series of record sequences end it. 
[0037] Hereafter, the description of the data transfer in this operation gestalt is 
explained. 

[0038] Drawing 1 is the block diagram showing control with the receive buffer 103 and 
print buffer 104 in this operation gestalt. 



[0039] The write-in (Write) signal to a receive bnfifer 103 responds to received data from 
a host, and is the DMA control section 1022 to Write data and Write. It is outputted with 
an address signal. On the other hand, the read-out (Read) signal to a receive bxiffer 103 
responds to directions from CPU, and is the DMA control section 1022 to Read. 
Outputted with an address signal, a receive buffer 103 answers this and outputs a Read 
data signal to the DMA control section 1022. 

[0040] The write-in signal to a print buffer 104 is outputted with directions of data and 
the address from the DMA control section 1022 which received the data by which 
reading appearance was carried out from the receive buffer 103 according to the 
directions from CPU. On the other hand, the read out signal to a print buffer 104 is 
outputted with directions of the address according to the transfer DMA to the recording 
head from CPU. 

[0041] When the transfer to the recording head of the data of the print buffer 104 
performed by top priority also from drawing 1 since the receive buffer 103 and the print 
buffer 104 are separately provided with this operation gestalt so that clearly is 
performed, a receive buffer 103 can store the received data from a host computer. 
Moreover, when the transfer to a recording head is not performed by having made the 
receive buffer 103 into the dual port RAM, it makes it possible to perform 
simultaneously storing processing to a receive buffer 103, and transfer processing to a 
print buffer 104 from a receive buffer 103. 

[0042] Drawing 2 is a timing chart showing the example of the generating timing of 
each DMA in this operation gestalt. Hereafter, based on this drawing, the DMA control 
in this operation gestalt is explained. 

[0043] The part cxurrentiy described as the inside DMA of driawing shows the cycle which 
is performing DMA. The passing speed and ink regurgitation timing of a recording head 
of a recording device opt for the head transfer DMA, and it is periodically generated at 
the predetermined spacing as illustrated. It generates with the data reception from a 
host computer, and receive buffer ReadDMA occurs in asynchronous with record 
actuation. AU over drawing, it expresses that received-data WriteDMA has occurred 
with the case where the head transfer DMA has occurred, and the timing which is not so. 
As shown also in drawing, even if it is among a head transfer DMA cycle, WriteDMA to a 
receive buffer is possible. 

[0044] Receive buffer ReadDMA is expressed with drawing 2 R> 2 as what is generated 
to the same timing as received-data WriteDMA, although it generates by the demand 
from CPU, and this is also asynchronous to both record actuation and receive buffer 
WriteDMA and is generated. 



[0045] Here, since receive buffer ReadDMA is accompanied by the write-in actuation to 
a print buffer, it is made into a standby (wait) condition by the inside of a head transfer 
DMA cycle, and it is describing this as DMAWait all over drawing. However, if the head 
transfer DMA is not among a cycle even if it is among a receive buffer WriteDMA cycle, 
receive buffer ReadDMA is possible. Naturally regardless of the cycle of receive buffer 
WriteDMA, receive buffer ReadDMA is possible. 

[0046] By making a receive buffer into a dual port RAM with this operation gestalt, 
using a receive buffer and a print buffer as separate, as stated above, the effectiveness 
of the data transfer by DMA can improve and the data processing capacity inside a 
recording apparatus can be raised by leaps and bounds. 

[0047] In addition, in the above operation gestalt, although it was explained that the 
drop breathed out from a recording head was ink, and it was explained that the liquid 
further held in an ink tank was ink, the hold object is not limited to ink. For example, in 
order to raise fixable and the water resisting property of a record image or to raise the 
image quality, a thing like the processing hquid breathed out to a record medium may 
be held in the ink tank. 

[0048] Especially the above operation gestalt is equipped with means (for example, an 
electric thermal-conversion object, a laser beam, etc.) to generate heat energy as energy 
used also in an ink jet recording method in order to make the ink regurgitation perform, 
and can attain the densification of record, and highly minute -ization by using the 
method which makes the change of state of ink occur with said heat energy. 
[0049] About the typical configuration and typical principle, what is performed using 
the fundamental principle currently indicated by the U.S. Pat. No. 4723129 description 
and the 4740796 description, for example is desirable. Although this method is 
apphcable to both the so-caUed mold on demand and a continuous system On the 
electric thermal-conversion object which is especially arranged corresponding to the 
sheet and liquid route where the liquid (ink) is held in the case of the mold on demand 
By impressing at least one driving signal which gives the rapid temperature rise which 
supports recording information and exceeds fQm boiling Since make an electric 
thermal-conversion object generate heat energy, the heat operating surface of a 
recording head is made to produce film boihng and the air bubbles in the liquid (ink) 
corresponding to this driving signal can be formed by 1 to 1 as a result, it is effective. 
[0050] A liquid (ink) is made to breathe out through opening for regurgitation by growth 
of these air bubbles, and contraction, and at least one drop is formed. If this driving 
signal is made into a pulse configuration, since growth contraction of air bubbles will be 
performed appropriately instancy, the regurgitation of a liquid (ink) excellent in 



especially responsibility can be attained, and it is more desirable. 

[0051] As a driving signal of this pvdse configuration, what is indicated by the U.S. Pat. 
No. 4463359 description and the 4345262 description is suitable. In addition, if the 
conditions indicated by the U.S. Pat. No, 4313124 description of invention about the 
rate of a temperature rise of the above-mentioned heat operating surface are adopted, 
further excellent record can be performed. 

[0052] The configuration using the U.S. Pat. No. 4558333 description and U.S. Pat. No. 
4459600 description which indicate the configuration arranged to the field to which a 
delivery which is indicated by each above-mentioned description, a liquid route, and the 
heat operating surface other than the combination configuration (a straight-line-like 
liquid flow channel or right-angle liquid flow channel) of an electric thermal-conversion 
object are crooked as a configuration of a recording head is also included in this 
invention. In addition, it is good also as a configuration based on JP,59-138461,A which 
indicates the configuration whose opening which absorbs the pressure wave of 
JP, 59- 123670, A which indicates the configuration which uses a common slot as the 
discharge part of an electric thermal-conversion object to two or more electric 
thermal-conversion objects, or heat energy is made to correspond to a discharge part. 
[0053] Furthermore, any of the configuration which fills the die length with the 
combination of two or more recording heads which are indicated by the description 
mentioned above as a recording head of the fiill Line type which has the die length 
corresponding to the width of face of the maximum record medium which can record a 
recording device, and the configuration as one recording head formed in one are 
sufficient. 

[0054] In addition^ the recording head of the exchangeable chip type with which the 
electric connection with the body of equipment and supply of the ink from the body of 
equipment are attained may be used by not only the recording head of the cartridge type 
with which the ink tank was formed in the recording head itself explained with the 
above-mentioned operation gestalt in one but the body of equipment being equipped. 
[0055] Moreover, since record actuation is further made to stability, it is desirable to add 
the recovery means against a recording head, a preliminary means, etc. to the 
configuration of the recording device explained above. If these are mentioned concretely, 
there is a preheating means by the capping means, the cleaning means, the application 
of pressure or the attraction means, the electric thermal-conversion object, the heating 
elements diflferent firom this, or such combination over a recording head etc. Moreover, it 
is effective in order to perform record stabilized by having reserve regurgitation Mohd 
who performs the regurgitation different from record. 



[0056] Furthermore, by constituting not only the recording mode of only mainstream 
colors, such as black, but a recording head in one as a recording mode of a recording 
device, even with two or more combination, although it is good, it can also consider as 
equipment equipped with full color at least one by the double color color of a different 
color, or color mixture. 

[0057] In the gestalt of the operation explained above, although it is explaining as a 
premise that ink is a liquid Even if it is ink sohdified less than [ a room temperature or 
it ], what is softened or liquefied at a room temperature may be used. Or by the ink jet 
method, since what carries out temperature control is common as a temperature control 
is performed for ink itself by within the limits below 70-degreeC more than 30-degreeC 
and it is in the stability regurgitation range about the viscosity of ink, ink should just 
make the shape of liquid at the time of activity record signal grant. 

[0058] In addition, in order to prevent positively by making the temperature up by heat 
energy use it positively as energy of the change of state from a soUd condition to the 
liquid condition of ink, or in order to prevent evaporation of ink, the ink which solidifies 
in the state of neglect and is liquefied with heating may be used. Anyway, ink liquefies 
by grant according to the record signal of heat energy, and this invention can be applied 
also when using the ink of the property which will not be liquefied without grant of heat 
energy, such as that by which Uquefied ink is breathed out, and a thing which it already 
begins to solidify when reaching a record medium. 

[0059] In such a case, ink is good for a porosity sheet crevice or a breakthrough which is 
indicated by JP,54-56847,A or JP,60-71260,A also as liquefied or a gestalt which 
counters to an electric thermal-conversion object in the condition of having been held as 
a solid. In this invention, the most effective thing performs the film-boiling method 
mentioned above to each ink mentioned above. 

[0060] In addition, even if it applies this invention to the system which consists of two or 
more devices (for example, a host computer, an interface device, a reader, a printer, etc.), 
it may be applied to the equipments (for example, a copying machine, facsimile 
apparatus, etc.) which consist of one device. 

[0061] Moreover, it cannot be overemphasized by the object of this invention supplying 
the storage (or record medium) which recorded the program code of the software which 
realizes the function of the operation gestalt mentioned above to a system or equipment, 
and reading and performing the program code with which the computer (or CPU and 
MPU) of the system or equipment was stored in the storage that it is attained. 
[0062] In this case, the function of the operation gestalt which the program code itself by 
which reading appearance was carried out from the storage mentioned above will be 



realized, and the storage which memorized that program code will constitute this 
invention. Moreover, it cannot be overemphasized that it is contained also when the 
function of the operation gestalt which performed a part or all of processing that the 
operating system (OS) which is working on a computer is actual, based on directions of 
the program code, and the function of the operation gestalt mentioned above by 
performing the program code which the computer read is not only realized, but was 
mentioned above by the processing is reahzed. 

[0063] Furthermore, after the program code by which reading appearance was carried 
out from a storage is written in the memory with which the fimctiorial expansion unit 
connected to the functional expansion card inserted in the computer or a computer is 
equipped, it is needless to say in being contained also when the function of the operation 
gestalt which performed a part or all of processing that CPU with which the functional 
expansion card and functional expansion unit are equipped based on directions of the 
program code is actual, and mentioned above by the processing is reahzed. 
[0064] When applying this invention to the above-mentioned storage, the program code 
corresponding to the timing chart (shown in drawing 2 ) explained previously will be 
stored in the storage. 
[0065] 

[Effect of the Invention] As explained to the detail above, while having transmitted 
record data to the recording head from the record buffer according to this invention, the 
information transmitted to the receive buffer from the external instrument is storable. 
Therefore, while internal data processing is accelerated, the time of delivery of the 
information from an external instrimient is shortened, and it is effective in the 
throughput of the whole equipment improving. 



[Translation done.] 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This dociunent has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l1 It is the block diagram showing control of the receive buffer in the 
operation gestalt of this invention, and a print buffer. 

[Drawing 2l It is the timing chart which shows the DMA control in the operation gestalt 
of drawing 1 . 

[Drawing 3l It is the block diagram showing the control configuration of the operation 
gestalt of this invention. 

[Drawing 41 It is the appearance perspective view showing the configuration of the 
operation gestalt of this invention. 

[Drawing 5l It is the elements on larger scale showing the record cartridge of dmmagji . 
[Description of Notations] 

101 CPU 

102 ASIC 

103 Receive Buffer 

104 Print Buffer 

105 ROM 

106 CR Actuator 

107 LF Actuator 

108 Head Actuator 

109 Recording Head 

1021 Interface Control 

1022 DMA Control Section 
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